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Abstract - Manicol, isolated from Du&a~za pz~~~as&s and for 
which structure 1 was previously proposed, was shown to be the 
sesquiterpenoid hydroxytropolone 2. This revised structure 
was established by X-ray analysis of manicol and its diacetate - 4. Methylation of manicol afforded three dimethyl ethers which 
were differentiated mainly by 13C nmr spectroscopy including 
the heteronuclear spin population inversion method. The major 
methylated product 6 was shown to undergo a LAH rearrangement 
leading to the benzylic alcohol & which was subsequently 
converted to the methyl ether 10. 
Structure 1 was proposed' for 
manicol, CI5H18O3, an aromatic sesqui- tives of manicol for*biological tests, 
terpene isolated from the root bark of we endeavoured to prepare its monoace- 
a Guyanan tree :)lacia gt~~L.ne~s&s_ 
(Olacaceae). The structure assignment 
was based on spectroscopic data (MS, ted behaviour prompted us to reinves- 
'H nmr, I3C nmr) and on comparison of 
the transformation products obtained crystalline diacetate was submitted 
from both manicol and the ketol 2 
(originally prepared from (+)-dihydro- the compound was a diacetate of a hydro- 
carvone). Thus, the ketol 2 was conver- 
ted by standard reactions to the O-me- 
thy1 ether & C16H240. On the other 
hand, the dimethoxy derivative of mani- 
col (obtained by treatment with CH2N2) 
was reduced by lithium aluminium : A 244 ( E  27,600) and 330 nm 
hydride to a benzylic alcohol which ( E  6,9001, has a molecular ion at m/z 
was transformed to an O-methyl ether, 330 with a base peak at m/z 246 (M'-2 
C16H240. The tlc, 'H nmr and [alD of x 42). The 400 M3Iz 'H nmr data are 
the latter were identical with those presented in Table 1. Under ordinary 
of the methyl ether &, and the com- recording conditions, the room tempera- 
pounds were thought to be identical. ture 100.6 MI& 13C nmr  spectrum in 
At this point it sbould be mentioned CDC13 solution shows the expected si- 
that the regioisomer 10 would display gnals in the high field region whereas 
these same properties. the low field region shows only nine 
Whilst preparing various deriva- 
tate. A l l  acetylation experiments led 
to a diacetate, CI9HzzO5. This unexpec- 
tigate the structure of manicol. The 
to an X-ray analysis which showed that 
xytropolone, i. The molecular structure 
of 2 is shown in Figure Ib. 
Diacetate i, m.p. 89-90°, [%]~10+129.1" 
(c=l.Ol,chloroform) C19H2205, UV (EtOH) 
max 
I 
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instead of the eleven signals for the 
unsaturated carbon atoms (Table 2 ) .  
This indicates a fast exchange of the 
acetyl group between the oxygen atoms 
on the tropolone ring, a known exchan- 
ge process of tropolone acetates'. The 
slow exchange spectrum was not obser- 
ved down to -25°C. This intramolecular 
acetyl migration is also reflected in 
the 'H nmr when recorded at O°C and 
-25°C where signals, especially the 
H-4 resonance, are increasingly broa- 
dened. 
The diacetate on refluxing with 
methanol gives the starting material. 
Treatment of 2 with m-chloroperbenzoic 
acid afforded the 13,14-epoxide, m.p. 
114-116°, C19H2206, (M' 346.1426). Its 
'H nmr spectrum showed clearly that 
the oxidation product was a 1:l mix- 
ture of a and ß stereoisomeric epoxi- 
des. Subsequent hydrolysis with boi- 
ling methanol gave a similar mixture 
of I3,14-epoxides of manicol, m.p. 
167-169"~ c ~ ~ H ~ ~ O ~ .  
P 
1 '4, 
A large thermal disorder preven- 
ted a correct refinement of the X-ray 
structure of the diacetate 2 (y&cl_e 
?uma). An X-ray analysis was there- 
fore carried out on manicol itself 
which proved unambiguously to be the 
a-hydroxytropolone and not the ben- 
...................................... 
*For convenience the numbering of the 
tropolone ring is as for the acetate 
4. - 
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zenoid compound 1. The molecular struc- 
ture of 5 is shown in Figure la. Struc- 
ture 2 accounts for the yellow coloura- 
tion of manicol, its w spectrum and 
for the saturation of four double 
bonds on catalytic hydrogenation (Pd- 
C) l. 
In the light of the new structure 
- 5 the reported formation of a benzylic 
alcohol by LAH reduction of the dimetho- 
xy derivative of manicol had to be 
reexamined. A detailed study of methy- 
lation of manicol was first undertaken. 
Dimethyl ethers. Treatment of manicol 
5 with diazomethane yields three dime- 
thoxy derivatives 5, 1 and 8, C17H2203, 
which were isolated as yellow oils by 
careful silica gel column chromatogra- 
phy in the proportion 6:3:1. The three 
methyl ethers have close spectra : 
- 
kmax 257 ( c  ~0,555) 333 ( E  5,800). 
IR spectra, : 1640 (sh), 1610 (sh), 
1550, 1450 cm" ; 8 : 1640 (sh) , 1605, 
1 
1545, 1440 cm" ; 2 :  1630 (sh), 1570" - 
fulness of '3, nmr spectroscopy to 
distinguish between various isomers in 
the 2-methoxytropone family and repor- 
ted on the additivity of substituent 
effects on the chemical shifts for a 
Bagli et al3 have shown the use- 
number of dimethoxytropone derivatives. 
This approach was applied to distin- 
guish the three regioisomers 5, 1 and 
8.  In addition, the heteronuclear spin 
4 
population inversion technique (SPI) , 
- 
Fig. : Molecular structure of manicol 5. Fig. Ib : Molecular structure of 
the diacetate 5.  Dotted circles,,denote Fxygen atoms and the black 
circles denote the carbon atoms 'refined in a rigid group. 
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400 M H z - l H  NMR DATA (TABLE 1) an9 100.61 MHz "C NMR SPECTRA (TABLÉ 2 )  of 
COIQOUNDS &, Zy 6,  j', 2 and 
H y d r o  gens 
H-4 
=CH2 
-CHZOH 
OMe 
A c  
M e - 8  
Me-15 
Carbons 
C- 1 
C-2  
c-3 
c-4 
c-5 
C-6 
c-7 
F - 8  
c-9 
c- 10 
c-11 
c-12 
c-13 
C-14 
C-15 
3 
CH CO 3- 
CH CO -3 
OCH 
6.84 
4.74 
4.79 
- 
- 
2-93 
2.33 
2.30 
1.78 
148.2a s 
145.6a s 
128.6 d 
144.5 
141.9 
26.2 g 
29.zb t 
40.3 d 
26.2 t 
36.gb t 
148.2 s 
110.0 t 
20.5 q 
i 
167.8 
167.5 
20.7 
20.6 
TABLE 1 
7.42 6.75 
4.76 4.75 
4.81 4.80 
- - 
- 3.81 
3.90 
2.41 2.30 
1.82 1.80 
TABLE 2 
156. Oa 
163.7 
157 7a 
123 7 
134. Zb 
138.4b 
141.4 
26.9 
28.sc 
40.7 
26.1 
37.5c 
148.5 
109.8 
20.9 
181.8 
149. 7a 
155.5a 
140. 2b 
142. Ob 
146.2 
123.2 
25.9 
29.1' 
40.6 
26.6 
36.1' 
148.6 
109.5 
20.6 
59.1 
58.3 
6-73 
4.74 
4.78 
- 
3.82 
3-90 
- 
2.38 
1.80 
159.4 
172.9 
160.3 
118.0 
136. ia 
136 .7~  
26.5 
141.3 
28.2b 
40.5 
36.4b 
26.5 
148.8 
109 -5 
20.7 
56.0 
56.0 
7.02 
4.74 
4.79 
- 
3.82 
3.85 
- 
2.26 
1-79 
155.0 
159.4 
180.5 
136.8 
i 3 9 . 0 ~  
139. la 
146.0 
25-9 
28.6b 
40.4 
26.6 
36.3b 
148.3 
109.6 
20.6 
60.8 
59.2 
6.59 
4.76 Y 
4.79 I cf 
4.69 
3.81 t 
l L  
2.22 
1.80 
56.4 t 
124.1 s 
155.5 s 
110.4 d 
137.1 s 
127.8 s 
136.1 s 
20.1 q 
27Ja t '2 
41.4 d 
c 26.9 t 32.3" t <i , 
149.7 s 
109.0 t 
20.7 9 
55.5 g 
Signals w i t h i n  any v e r t i c a l  column m a y  be reversed. a-c 
r 
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which enables to observe long range 
I3C-1H couplings, was utilised for the 
assignment of several resonances. It 
has been shown5 697 that the 4J(cCCCg) 
couplings are very small with respect 
to the 3J(cCCH) and J(LCE) couplings 
found for certain carbon atoms of this 
type of compounds. 
2 
The I3C nmr spectra of the three 
dimethyl ethers are given in Table 2. 
The assignments of the resonances due 
to the carbonyl and to the carbon 
atoms C-4, C-8, C-IO, C-II, C-13, C-14 
and C-15 are straightforward and fur- 
ther confirmed as shown below. Compa- 
rison of the chemical shifts with 
those reported3 for 2,3-dimethoxy (5) 
and 2,'/-dimethoxytropone (y)* was most 
informative. The structure 1 was assi- 
gned because of the upfield carbonyl 
resonance which resembled that of 
2,7-dimethoxytropone (173.7 ppm). The 
chemical shift of the carbon a to the 
methoxyl in the latter is also similar 
to that of C-4 in z. Furthermore, the 
C-4 resonances in a and 8 are in the 
same range as the values quoted for 
the related carbon atoms in the refe- 
rence compound (2) 
140.5 ppm). 
(127.8 ppm and 
The SPI technique afforded the 
following information : the two methyl 
groups in the three dimethyl ethers 
were readily differentiated. Indivi- 
dual selective proton irradiation of 
the C-8 and C-15 methyl groups showed 
long range coupling 'J(cCCg) with H-4 
in the former case only, whereas a 
2J(LCH) coupling with C-13 was seen 
with the latter, thus confirming the 
assignment of the C-13 resonance. 
Selective irradiation at H-4 per- 
turbs, as expected, the C-8 methyl 
* 
group and modifies the CO resonance 
in compounds z and 8 but not in the 
dimethyl ether 5 ; this fact proves 
the assigned structure 5 for the pre- 
dominant isomer. Also, only structure 
6 has boCh methoxyl resonances modi- 
fied by irradiation of H-4. The obser- 
ved long range coupling with H-4 allows 
also to distinguish between the two 
methoxyls in compounds z and 8. Out of 
the three quaternary carbons (C-5, C-6 
and C-7) on the tropolone ring only one 
resonance is not modified by selective 
irradiation of H-4 o r  of 8-CH and 
therefore is attributed to C-7. The 
resonances of C-5 and c-6 can be inter- 
changed. 
- 
3 
1 The 400 MHz H nmr data of the 
regioisomers 
ted in Table I. 
5, z and 8 are presen- 
Lithium aluminium hydride rearrange- 
& : Treatment of the major dimethyl 
ether a with LAH afforded, in 68% 
yield, the crystalline benzylic alco- 
hol &. Its structure was established 
on the following evidence : 
The molecular formula was found 
to be CI6Hz2O2. IR (CHCl') : 
3590 (OH), 1640, 1595, 1578 cm-'. The 
alcohol 2 showed a senzenoid-type UV 
spectrum [end absorption 210 n m ,  Amax 
284 (L 19361, 292 nm (E 2056)1,The 400 
MHz H nmr spectrum (Table 1) reveals 
two methyl groups, a -y=CHz group, one 
aromatic hydrogen, only one methoxyl 
and a singlet ( 6  4.69, 2H) due to a 
primary alcohol function. Acetylation 
affords a crystalline monoacetate gb 
C18H2403, the 'H nmr of which shows a 
1 
C-14 
I c.4 Y - X - 
>CH*' 
-T 
3CH;s i 
Fig. 2 : J-mod.ilated spin echo 13C nmr 
spectrum of &. 
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significant downfield shift for the 
-CH20 group. The I3C nmr spectrum con- 
firms fully structure % for the benzy- 
lic alcohol. The J-modulated spin echo 
13C nmr spectrum8 of & in which the 
quaternary and methylene carbons appear 
as positive peaks, whereas the methine 
and methyl carbons appear as negative 
peaks, is presented in Fi.gure 2. The 
chemical shifts are given in Table 2 
and are in agreement with the calcula- 
ted values5 ' (using tetrahydronaphta- 
lene as reference) for a 3-methoxy or 
a 4-methoxybenzylic alcohol. The SPI 
procedure proves that the methoxyl is, 
in fact, located at C-3 since selective 
proton irradiation of -CI&OH shows a 
long range coupling with the carbon 
- C-OMe (155.5 ppm) and does not perturb 
the C-4 resonance (110.4 ppm). 
The formation of the benzylic 
alcohol from the dimethoxy deriva- 
tive 6 by LAH reduction may be explai- 
ned by the following mechanism : 
I H 
CH,OH 
I 
Lithium aluminium hydride rearran- 
gements of tropolone methyl ethers lea- 
ding to benzenoid compounds have been 
reported previously ; benzaldehyde was 
10 obtained from tropolone methyl 'ether 
whilst ß-methyltropolone methyl ether 
gave m-tolualdehyde and 3-methylbenzyl 
Hydrogenation of compound & over 
Pd-C caused reduction of the side chain 
double bond and hydrogenolysis of the 
-CH20H group to yield the methyl ether 
- 10 as an oil [a l i i0  +55.0° (c=0.35, 
chloroform), C16"240. Its H nmr spec- 
trum (EXPERIMENTAL) is consistent with 
structure 10 and discloses, in particu- 
lar, two distinct aromatic methyl signals 
( 6 ,  2.01 and 2.15)*. 
ether 2 is comparable to that of & 
([a], +48.2") which leads one to assume 
that the configuration at C-10 of mani- 
col 5 is similar to (+)-dihydrocarvone. 
1 
The specific rotation of the methyl 
X-Ray analysis 
A crystal of the diacetate 4 was 
grown from a mixture of ethyl acetate 
and hexane. The system is monoclinic, 
space group P21 with two molecules in 
the asymmetric unit ( 2 ~ 4 ) .  The X-ray 
data are given in Table 4 (see EXPERI- 
MENTAL). The structure was solved by 
direct methods" which led to the 
straightforward identification of the 
tropolone ring. During the refinement 
procedure a large thermal disorder was 
observed in the six membered ring and 
in the associated isopropylidene late- 
ral chain and all their atoms were kept 
in a rigid block in the final steps. 
The R factor converged to a 16% value. 
A l l  attempts to include different con- 
formations with variable occupencies 
did not improve this value. P. difference 
Fourier map showed o n l y  peaks below the 
0.5 e- level. 
A n  X-ray analysis was then carried 
out on manico12 itself, since it was 
expected to display a better stabiliza- 
tion by hydrogen bonding of the free 
hydroxyl groups. A crystal of manicolz, 
obtained from ethyl acetate, is also 
monoclinic, space group P21 with 2=4 
(see Table 4 1. The structural problem 
* The methyl ether and the benzylic 
...................................... 
alcohol obtained from manicol, pre- 
viously reportedl as having structu- 
res 2 and 2 respectively, are now 
assigned structures 10 and &. 
Manicol 2653 
i! 
was solved using a Patterson search 
program13 with the coordinates (16 
atoms) from the diacetate 2 X-ray 
structure. The complete structure of 
manicol was readily developed by 
Fourier recycling procedures. The ato- 
mic positional and anisotropic thermal 
parameters were refined to R=T(IFo 1-1 Fcl] 
/21Fol=6.7% ; all hydrogen atoms except 
those of one methyl group (CH3-8), 
have been located on difference Fourier 
maps and were included in the final 
calculations with an isotropic thermal 
factor equal to that of the bonded 
carbons. They were not refined. The 
two molecules in the asymmetric unit 
differ only by an up and down orienta- 
tiop of the isopropylidene chain. The 
most relevant bond distances in mani- 
col 2 are given in F i - w e  3 .  The 
e.s.d.'s on bond length are 0.003 A.  
O 
The carbonyl group in manicol is clear- 
ly located between the two hydroxyl 
functions, as indicated by the distinct 
C-O bond lengths". Positional parame- 
ters (x10 ) and anisotropic thermal 
parameters (xi0 1 for maiiicol 2 are , 
given in Table 3 .  
4 
4 
A limited number of tropolones 
have been found in nature and a-hydro- 
xytropolone derivatives are exceedin- 
gly rarei5. It is of interest that 
manicoline A ,  the a-aminotropone 11, 
was isolated from the same treel67The 
biogenetic precursor of manicol 2 
might be, as proposed for the tropone 
- 11, 1,lO-cyclopropanoeudesmol which 
upon ring expansion would lead *%he 
intermediate 12 to 2. 
Figure 3 
4 TABLE 3 : Fractional atomic coordinates and anisotr pic thermal factors (x10 ) 
for manicol 2 given in the form : exp(-2n3 TU. I J  ..q . ã?.hi 3 . hj), 
u 1  I I'?? u53 1:i-i I I 1  5 ,I l? Y Y 7 
170 i 4 4  
Y i 1  -444 
- U  (I 'Y 1 4 7 1 
- 4 h ?  - 1 h  
-123 - 7 ß 9  
-1h7 - 1 4 1 0  
960 - 1 2 4 1  
- 1 0 J H  -97h 
- 2 2 4 4  -544 
- h i %  - 1 1 0 1  
-1148 
-2370 
-2355 
-1 185 
272 
890 
200 
124s 
% S O O  
3315 
19R3 
931 
4 1 2 2  
4996 
5h93 
- l o b 1  
- 3 5 0 5  
-3h50 
- 8 6 5 s  
7541 
2 5 1 ?  
1312 
-129 
92bU 
Y943 
-1158 
-2327 
-217í4 
,17736 
Y079 
-4472 
-5081 
-5479 
3730 
-6225 
4 3 0  I
r j  
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EXPERIMENTAL 
Manicol 
5 
M.p.s. were determined using a 
Kofler hot-stage microscope and are 
uncorrected. Optical rotations were 
determined on a Roussel-Joua Quick 
polarimeter. IR spectra were recorded 
with a Perkin-Elmer model 297 spectro- 
meter. The W spectra were measured 
with a spectrometer Duospec 203 (Jobin- 
Yvon). Electron-impact mass spectra 
(E.I.) were taken on an MS 50-AEI 
spectrometer and chemical ionisation 
spectra (G.I.) were recorded on a mo- 
difiedl7 MS-9 spectrometer The 400 
MHz 'H nmr and 100.61 MHz I3C nmr 
spectra were recorded with a Bruker 
WM-400 in CDC13 solution ; absorp- 
tions are given in 6 units (p.p.m.1. 
'H : TI soft pulse = 143 ms 
TR : relaxation delay 
Crystallographic Measurements 
Crystals were mounted on a 
PHILIPS PWllOO computer controlled 
four-circle diffractometer, using the 
CUKE radiation (A=1.5418 d )  monochro- 
matized by graphite. The reflections 
were scanned in the e/2e mode with a 
speed of O.O~O.S-~ over a range of 
1.2". The background was obtained from 
a stationary count of 10s on both 
sides of the scanned reflections. Three 
standard reflections were also scanned 
each two hours in order to check a pos- 
sible decay in the data. No decomposi- 
tion was observed. The intensities were 
corrected from Lorentz polarization but 
not from absorption. All calculations 
were performed on a CII-Mini-6 using 
locally modified versions of MULTAN 80 
and SHELX programs. 
Table 4 : Crystal data 
I I 1 
Space group 
Parameters (i) 
b= 
ß= 96.010 101.40° 
P21 (Z=4) PZ1 (Z=4) 
a= 13.510 9.448 
12.768 17.349 
10.378 7.860 
Volume (~)3= 1780.3 1262.9 
I >, ZO(I) 2573 1929 
collections 
C= 
Reflections with 
Range of data 
2 09 e s5 5 0 2 g e s 6 2 0 
R %  16 * 6.7 
* Thermal factors in the tropolone ring 
are anisotropic and in the six membe- 
red ring & isopropylidene chain are 
kept isotropic. 
Diacetate : Manicol 2 (1 g) was 
treated with acetic anhydride (10 ml) 
and pyridine (1 ml) and retained at 
20°C for 12 h. The reaction mixture 
was poured into ice-HC1 and extracted 
with ether. The ether extract was 
worked up in the usual manner. 
Evaporation of the solvent and purifi- 
cation of the residue by column chroma- 
tography (Kieselgel 7736) gave the 
diacetate i(467 mg) which crystallised 
from a mixture of ethyl acetate and 
hexane as rectangles. MS (C.I., isobu- 
tane) : (M+H)' at m/z 331. Found : 
C ,  69.11 ; H, 6.51 ; C - - H  O requires 
C 69.07 ; H, 6.71%. 19 22 5 
Diacetate k (50 mg) was refluxed 
in methanol (20 ml) for 3 h. Evapora- 
tion of the solvent and recrystallisa- 
tion from ethyl acetate gave manic 5 
(identity of m.p., MS, '11 nmr and '$12- 
nmr) . 
Epoxidation of diacetate & : To a solu- 
tion of diacetate ( 6  50 mg) in CH2C12 
(25 ml) was added with stirring at 0' 
CH2C12 (25 m l ) .  After 12 h at r o o m  
temperature the reaction mixture was 
washed with NaHCO ( 5 % ) ,  water, dried 
and evaporated. Tie resultant residue 
crystallised from ethyl acetate to give 
a mixture of a- and ß-13,14-epoxidg~,of 
the diacetate. m.p. 114-11,s' ; [EID = 
+looa (~~0.25 ; CHC13). MS : Mt at m/z 
346.1426. Found : C ,  65.61 ; H, 6.36 ; 
requires C, 65,58 ; H, 6.4%. 
E$9%?0t80 MHz) ; 6 6.83 ( s ,  IH, H-41, 
2.33 ( s ,  313, Me-8), 2.27, 2.30 ( s ,  3H 
each, %CO) and 1.33, 1.34 (2s, 3H, 
Me-15). 
afforded 01- and ß-13,14-epoxides of 
manico1 which crystallised from ethyl 
acetate. m.p. 167-159". MS : Mt at 
m/z 262. Found : C, 68.54 ; H, 7-20 ; 
C H 0 requires C ,  68.68 ; H, 6.92%. 'h5&$ t400 MHz) : 7.42 ( s ,  lH, H-41, 
2.45, 2.44 (2s, 3H1 Me-8) and 1.37, 
1.36 (2s, 3H, Me-15). 
I '  
7 
k. 
m-chloroperbenzoic acid (344 mg) in \' 
Refluxing this m4rture in methanol 
'kt 
Dimethyl ethers 5, and 1 : Manicol 
(1 E) dissolved in a 1:1 mixture of 
ether and chloroform was treated with 3' 
1' an excess of ethereal diazomethane. After 6 h at room temperature, the sol- 
vents were evaporated and the residue 
dissolved in ether was treated again 
with CH N2 in ether. Removal of the sol- 
vent affer 24 h yielded a mixture of 
dimethyl ethers which were SeparaCed by 
flash chromatography (Kieselgel 7735). 
Hexane containing 15% acetone eluted 
successively dimethyl ether 5 (630 mg), 
8 (100 mg) and (290 mg) as yellow 
oils. MS : Mi at m / z  274. TLC (system : 
hexane + acetone, 7:3, two runs) : R 
for 5 : 0.59 ; i : 0.48 and : 0.2g. 
Benzylic alcohol 2 : To the dimethyl 
ether 5 (310 mg) in ether (70 ml) was 
added lithium aluminium hydride (333 
mg) and the mixture was stirred at 2OoC 
for 3 h. The excess of hydride was des- 
troyed by the addition of ethyl acetate 
-
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to the cooled solution. Brine was then 
added, and the reaction mixture was 
extracted several times with ether. 
The organic phase was separated, 
washed with water, and dried (Na2S04). 
The solvent was evaporated and the 
resulting oil (268 mg) was purified 
by flash chromatography (Kieselgel 
7736) using chloroform as eluent to 
give colourless, crystalline (low 
melting) alcohol 9a (190 mg ; 68%). 
C -H O MS : M t ã t  m/z 246. 
treated with acetG anhydride (1 ml) 
and pyridine (0.3 ml) and retained 
at room temperature for 12 h. After 
the usual work-up, the product was 
purified by column chromatography 
(eluent : benzene/ ethyl acetate, 9:l) 
to give the acetate 9b, which cr stal- 
lised from hexane, m.p. 79-80". 'H n m r  
(60 Mllz) : 6 6.71 ( s ,  lH, H-41, 5.22 
(br. s, 213, CHzOAc), 4.8 (br. s, 2H, - CH2=), 3.81Ts, 3H, OMe), 2.24 ( s ,  3H, 
Me-81, 2.05 ( s ,  313, ClJ3CO), 1.82 (s,  
3H, Me-15). 
lb 2?hs'alcohol 9a (23 mg) was 
Meth lether 10 : The benzylic alcohol 
'*was dissolved in ethanol 
E O  ml) and hydrogenated ovex palladium 
(10% on C, 15 mg) for 18 h. The cata- 
lyst was filtered off and the solvent 
evaporated to yield the reduced methyl 
ether 10 as a colourless oil. C16H24ó, 
MS : MFat m/z 232. IR CHCl ) :vmax 
1640, 1600, 1580 cm-'. '€I & (400 MHz) 
: 6 6.55 (s,  lH, H-41, 3.72 ( s ,  3H, We), 
2.15 and 2.01 (2s, 31% each, Me-1 and 
Me-81, 0.9 and 0.88 (2d,, 3H each, Me-15 
and Me-14). l3C n m r  (100.61 MHz)* : 
6 10,9 (Me-1), 121.8 (C-2), 155.0 (C-3), 
110,4 (c-41, 136.7b (c-51, 128.0 (c-61, 
134.2b (C-7), 19.9 (Me-81, 28.3a (C-91, 
32.5 (C-131, 19.9 (Me-141, 19.8 (Me-151, 
55.8 (OMe). 
40.6 (C-IO), 26.4 (C-ll), 30.7a (C-12), 
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